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Mr. Steven Aftergood 
Federation of American Scientists 
307 Massachusetts Avenue, N.E. 
Washington, DC 20002 

Dear Mr. Aftergood: 

This letter and docxoments respond to your November 1, 1990, 
Freedom of Information Act (FOIA) request. 

Your request was processed by the Office of^^the Under 
Secretary of Defense for Acquisition and Technology (A&T) . COL 
Everett G. Hawthorne, Special Assistant for Management Policy and 
-Programs, an Initial Denial Authority, has determined that the 
release of portions of the documents you requested must be denied 
pursuant to 5 USC 552(b)(1). These portions of the documents are 
currently and properly classified pursuant to Executive Order 
12365, Sec 1.3 (a) (2) ., which pertains to vulnerabilities or 
capabilities of systems, installations, projects or plans related 
to the national security. 

You have the right to appeal COL Hawthorne's decision to 
deny this information. "Any such appeal should offer 
justification to support reversal of the initial denial and 
should be forwarded within 60 calendar days of the date of this 
letter, to: 



OATSD(PA) 
DFOISR 
Room 2C757 

1400 Defense Pentagon 
Washington, DC 20301-1400 



The total cost associated with processing your request is 
$52.70, of which there are no assessable fees in this instance. 



Sincerely 




Director 

Freedom of Information 
and Security Review 



A 




Enclosure : 
As stated 




SUMMARY OF REPORT TO CONGRESS 
ON 

SHORT-TIME-OF-FLIGHT BALLISTIC MISSILES 

AND 

, \ DEPRESSED TRAJECTORIES 

(sr section 219 of the 1989 Defense Authorization Act 
requests that Defense, in coordination with Central Intelligence, 
provide a definition of depressed trajectories which, if used as 
the basis for an arms control agreement, would reduce the 
potential for short -time-of -flight (STOF) attacks. The Act also 
specifies a report detailing the problems of monitoring an arms 
control agreement using this definition. Oxir report concludes 
that the issue is not depressed trajectories per se, but STOF 
trajectories. Further, an end-to-end teat of a missile system is 
not needed to develop a STOF capability, although confidence can 
be reduced if system tests which demonstrate that capability are 
eschewed. However, no definition which limits only system 
testing can prevent acquisition of a STOF capability. This is so 
because short-time-of-flight (STOF) trajectories must be short 
range, and depressing the trajectory only enhances the effect. 
Further, except for reentry, there are no significant uncer- 
tainties connected with STOF trajectories which must be tested in 
an exact simulation of the mission profile. The reentry vehicle 
may need to be tested in the actual reentry trajectory, but 
system testing involving the whole missile is not required. 

Clearly,, any rule which reliably prevents development 
of a STOF capability must constrain developmental and system 
testing, and must constrain developments not exclusive to STOF. 
Such constraints would interfere with non-STOF developments, 
would be difficult to monitor, and would likely lead to disputes 
caused by technical, albeit xanintended, violations. 

(j^) (J^ The Administration, sharing the Congressional concern, 
has tabled an initiative at Geneva which declares the U.S. 
intention not to conduct any flight test lasting less than 15 
minutes, whether from land or sea, of a stibmarine launched 
ballistic missile having a demonstrated range exceeding 500 kM. 
This initiative seeks to reduce Soviet confidence in any STOF 
system they may have. It strikes the best balance between 
reducing Soviet confidence in a future STOF system and not 
interfering with non-STOF testing. This rule should reduce 
confidence in a STOF capability while allowing legitimate system 
developments . 
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REPORT TO CONGRESS ON SHORT-TIME-OF-FL^^^^^^^^ 
BALLETIC MISSILES AND DEPBESSED TRAJECTORIES (U) 

I. (U) TTTTRODUCTION 

^, SUMMARY, section 219 °/^^^^/3iS^e;:^ient o. 

National Defense ^uthor.xatxon Act requxr^^ 

Defense, in coordination wxth the Dxrector depressed 
intelligence, to subaxt the Congress a .^^^^ the 

trajectory, strategic ^^^^"^"^^^^ii^^onsStutes a depressed 
congress required a ^"i^"?,^^ J^*^ asile, an evaluation of 
-trajectory for a f ii^^g^ch^esi flights, a description 

U.S. monitoring capabxlitxes . ^^'^^.^aht tests qualifying as a 
Of all past ^-S. «<*^^:-^^,^^^i:/iify^^^ and finally, 
test Of a depressed ^"^^^^^''^^^-ts could confidently deploy 
a judgment as to ^^•^^^'^^^^ J^^^^testing The underlying 

depends upon ti«.ly wamin^ attack. 

(«/) n>f Th. Ad-i«istrati=n ahar.. t^,=»S:"UiS-cr 
about theVd^ra. i-pact that Pf ""'^^'^e e£^Sv«..aa- of, 
flight (STor) capabilitr.. o^rali atratagie ' 

future O.S. strategic forces. 1» po,:,„tial for STOT 

stability could be enhanced ^y,"^"^^,,^; . STOF initiative 
attacks on U.S. and Sov"t strategic verification 
has been included as part of ° ' ^ " ^so^.e, in June 1989. 
and Stability Measures P'°P°"* " " frequently equated with 
Although the threat fro. STOF missiles " J ^, 

■ the technology of '^'•"TtlVlVVlT^l only be achieved 
synonymous: d«ra"a^ trajectories ne«i not 

technical method employed. 

r^^«»' ^ '-paving to congress. 
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^ -^H subiect of depressed trajectories and then 

B. ,0, OUTLINE. ','>rr^irdepr««rrr:i«t"i«''a:r= 

section II provide. » <"'^i"" °* f ^""tgUphs (a) and (b) 
provides answers to the points raised in P»"9="P one may 

If section 219. "^^"ctoL^c^ion IV discusses 

achieve a short-time-of-f light trajectory . J*" requirement 
testing requir«.ents for f F trajectories^Md t ^ 
for an end-to-end system I'^-^'^t^d'a-iiriS Section V in the 
the congressional tasking is **^""f/|»^ S«Iopment. 
context of the U.S. ^"^'=" ^'^,".^^^,312 ., follows: Section 
Paragraph (b) of the tasking is " missile testing to 

--VI discusses O.S. "Pfi^^'y " ~sio? traiiSoSes. S«:tion VII 
detect ^-'^"^^ "tt "Sting """^ initiative. 

^ ^ I Po-i----' - ^, to the 

sfv!." ^rirsLtron/^i^s:rs2 conclusion.. 
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II. (U) BgSPQNSS TO SECTION 219 

A. (U) Response to paragraph (a) , Request for Definition 
of Depressed Trajectory. 

r (U) A depressed trajectory may be one for which 
■ • ^^1i«L direction for the ballistic portxon of flxght 
the initial flight direction loi: ^ associated with a . 

is less than (below) that f ^^^^^^^^^^^^"''from insertion to 
minimum energy trajectory for the J^^ectory will 

reeni:ry. With this <^«fi;-^"^' ^^mrburL^^^ necessary 
invariably "<i^<=Vtnon ^or reduclnrt^^^^ * 

rim:^rftr^^^^^^ ^^^^^ 

above, are a regular aspect °^^^f Banning the testing 

soviet strategic ballistic f p^;^ eflect on current 

of depressed trajectories would have a proroun 
U.S. and soviet testing practices. 

B. (U) Response to paragraph (b) , Report on Depressed 
Trajectory. n 

, Ah!.f...UUIEll to Monitor Fligh t T«»t.. 

testing of trajectories whieb difter in any y 
minimum energy trajectories. 

2. (^/urmnsTEt!) C 



another . CZ^ 

. 7 
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3. >m SSBJi^illM^^" ^-SSi'- ' 

vouid t»^°'''*tL td.<!ua':e confident- 
systems may 
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in or launci. tube v"""-- ■» ^^.ed to delivr 

usually, this anwW ^° ^li. excess energy is then 

a given payload to a 'f''^g„ tL»-of-fliSht, or a shorter 

available to achieve either a ^°°9er ti» wasted. 
ti.e-of-flight for -'-:-.!:f4J?^br onions -ay be required to 
(Either or both of the time °*,*:;!r,i„ vinds of missile 

Lrry out .""»=''f.re=:n^^a5"rsi»ply "V 

defenses.) Alternatively, the «""fjy„..^„_,_, or by tarmxnating 

a so-called energy "^tH? this report, the 

thLs? early. Se«. fr» '^/'f tcSte« I »>^ort-ti»e-of-f light 
first thing that must be ^« " ,f that needed to fly the 

capability is to gaxn '""W,^ """shed in »n «cisting system 
- range to the target. '^'^»,'-*/"^a and SLBMs) or by moving 

■ eitler by reducing the^ioad "^'^^tn.rgy i» available, th«, 
|fo?"s"gaS*ed'^"n^r'U ways to be discussed below. 

Reducing ^»g. ".'"«!j."oSow!ng e^^l. «i" "^'""•"of* 
reducing flight time, l*',*"^^""^ A^ssile traveling 5000 
relationship between rang, and * „,ch its target 

.^lo. »iano the minimum-energy "aoecioij j^j,,, 
^Zo^^l ^tes. !^\::"!:to^y rt^Us the flight 

but still f lyin. a ^^■^l^^.T.''^^^ time are roughly 
;i:;o"i:nai ror^IlHaHistic trajectories. ^^^^^^ ^ 

B. (O) DEPRESSED raWECTOMES.^ noted ^ 

depressed trajectory is '^•f^''^* requiring the least 

energy trajectory, vis., the ° ;.,etory for that missile 

en-rro to reach a given range. '"^"^toiy is referred to as 

w"cf falls under the IS« it i» «lled 

■ I^ressed and an, '="^«="i"7J*tS.*it"tS.ctory doe. not result 
l ooted (F igure »:„^f:ir''^;«n" trajectories will produce 

- .. iS-th: minimum flight "•P"^ t^e minimum-energy 

fr:jtro'r;,'iiS\:^.'d^«".cro^^eI achieving the longest flight 
times for a given range. 

(U) If we consider the ^^f^P^^^^^^J ;^^Uirbf half , 
.ange at 5obo miles while «f "^J^^f ,^25 S^Ses,'a savings of 
the flight time drops from 33 minutes to 



i« aaain would not 

reduce the ^^^f^ ^Jti^ctory approecftes W 
saturates as tne 

areas directly o^' 

to their survival. Trajectory time of a 

C. (f> technique for ^^ctory fo"* ^ tneroY of 

-constituted anot^«' t^^^^ ,3 ^'^^plther, the 
ballistic »^«»^^^;ped trajectory^ ^^e^try :*^^;tory. 

qualifies * ^^e used to ^^^^^^^rection of the «»^^^^easing 

T rrtrpat"a^<i/<'%-rSe pat^has the ef-y',.o^ 
along xts ^ along tne p orevents the . „ 

the range, we ^'^^^^'^^^-rolv over after apog 

overflying. ^.^°"^l,e fissile sharp ^V^^^ ^ 
involves P^^^^oward the target (Fxgu v 
thrusting down . 

inevitable- on 

. — =^^=^r;;;^ory a*;*^^^^ the boost, - 

^rn^ some degree of ^^*\^e needed ^ °'^^^l,if icant 



a short-r«*'.- - deployment s«m---- thxs ^"'''^.gsed 

guidance, ^otal time of ^^^^^^labie. ^^^^ "^^^I ItoF 

faction of^^^^^teg is almost -f^'^^iirther ^-^^^^^ed f rom 
on the <io^^*''twe<i ^^^^^^''^^^Liercan only be trajectory 

^^^^rlftr^ut -ry low fi^lf ,XUter, a f P^^^c^or^ in 
capability du ^^3. For tna shaped tra^ec 

relatively s^*'^,.^ a special flight, 
could be -°^»iti^iccurs early -n the 
which the shaping 
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ts:n.it.^';,nssr«^- f ^^^^^ „ 

endless <ii»P«^*' iolations . ^^*itl' .L^of-f Ugbt whxcb 
possibly kil^st as short as the t^^,,,. that 

_ testing at t^^V-^^inerable, «*5;*=r ??e^e that W ^ ^ ^^.^ 

simplest possible re^ Verification and 

stability, th. *f-^t?y C o.s. s-t^^^trt^ a^^^ " 

i> . v,»tli the united States »"?^:° opoaal vrould 

flight time, such ^ 
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VII. (S/5»/fra5iraL) O.S. AND SOVIET FLIGHT TEST EXPERIENCE. 

(^N^/fWIlTTOI. ) Both the U.S. and Soviet SLBM flight test 
programs have had tests in the region proscrxbed by the U.S. STOF 
initiative. It is of interest to note that both have on occasion 
also tested in the region proscribed by the more detailed and 
restrictive formula set out in the Nagle-Doman amendment to the 
vetoed version of the 1989 Defense Authorization Bill. This, 
formula sought to ban any trajectory satisfying: 



or 
or 

Where 



300 nm < R < 500 nm, and T < 4 min; 
500 nm < R < ISOO nm, and T < 12 min; 
1500 nm < R, and T < .015(.323R + 316); 



R a range, 

T » time of flight. 



(1) 



(S/JJP/WfllNTEL) ^ 



12 



SECRET -NOFOBN-WNINTEL 

Figure 4 slcetciies in U.S. SLBM flight testing history. 
Test &es wSch most closely approach the congressional 
definition are indicated by numbered arrows , ^J*^;'^^;^"^!!^" . 
RVs have been tested above the congressional f ^/^"'S,^/' 
-2, -3. and C-3 missile tests lie below it. ^ test of a U.S. 
IciM on a depressed trajectory toolc place ^» .^^^°^3*^the 
indicated as the lARV. The reentry angle was ^ degrees, the 
range was 4000 miles, the flight duration was 21 minutes, ana i^ne 
test point fell below the Nagle-Doman line. 

(U) The U.S. has used rocket systems similar to the SL-8J 
in thi pasfLid has plans to do so again in the near future. The 
ShS: S"st« was .sed at the White Sands Missile Range - the 
late 1960S for RV and penaid developmental ^••^"^f ^^^^^gath^r 

walca Island to Kwajalein Atoll m the early ISTUS co gat»«t 
Sta f« ^^steL design. The Athena booster was also flown 

w:L^ island, Virginia, by the Defense Nuclear Agency to 
test nose tips for weather erosion. Tl^J. ^DIO P^"%^°^^t%o 
Polaris parts to launch test vehicles from Hawaii to 
Kl^iJ^i^ iS^ yLr. A point repr.,.nting Athena t«t3 .3 
shown on Figure 4. 
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VIII. (O) 



testing on a STOF trajectory. Although it J®"^^ lasting 

Simulation could permit the . , ..^.n^ system test from 

ballistic Tiissile without f**?""^^' * J^/^!:; ^ich level of 

dater r«iyin« upon STOF systeiaa in an attack. 

SLBH. *ired to ahort-range. p«-t..t.d. 

frt-Lrti^-n?.!sr^^^^^^^^ 

taiOn, ad^ant.^ loSt' VSiS"? contr^i only coaatal 

and would significantly i«^«^««,:i^^,^^!^^?OF ;^eat could 
operations. In wartime, the <=«"Jf ^^"^,^s°^i^;SLiarines in 
-best be dealt with by attempting to sxnk all Soviet sucma 
this area during the conventional phase of hostilities. 

rinallv we note the possibility that a STOF teat could 
ifi ^^tl'J^:^VZ^ a±Zn the possible similarity in 
be masked as a t"^^**^*^*^^^®" ^en a prohibited STOF test and 
''""^ilSi^^'L^tle^al^^^ ^?biris*a'"^ificant monitoring 
^ ir St^h^as first recognized during the SM.T II discussions 

illustrate the problem, there ^^^^^^^l^^^^ have, violated the 
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^ «5M.T II'. Tlie underlying 

Stor proposal tabled the °^^^^^„, ^T^l^^ ^..^ 

'd:.e!^o^nrcrrro^i^It.d STOr cpabilxtx... 

Pinallv, it should >»• ^^^^^^ 

Within the proscribed area. C 



^ *n«vi4- -feast modem SLBMs in 

depressed trajectories ^J^^-^^^SHf a modem Sl^ for 
to the trajectory ^f^*"^ "•^3^ than 275 Km or is less than the 
which the apogee ea^ther ^ ^ 0337 and the range xn 

3um of 14«-%^%^S*t?^°vehlcle for that flight tesf 
Icilometers of that reentry v«« 
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IX. (U) CQMCLUSION 

testijig by eliminating all ^^^^^'"f^to develop a STOF 
increaL uncertainty .n a^y ^^^--/«°^3^Jy affecting O.S. teat 

capability. It would do 8°^^;^^°^^ ^^j^^ O^s! STOF initiative 
prkcticea or P'ograamiatic planning^ The u^s ^^.^ 

5oes not address all possible ^T^^^'^f'^^^s in a non-syste« 
technology and, P'^^t^tS^ aiailS^ralte^ati to actual SMM 
environment. ^J'^^'^i/^^^tes^itd not engender the same hxgh 
flight testing below 15 «^n«tes ^ end-to-end testing, 

level of confidence provxded ^^^^s^^n^p^bilities would be as 

--However, 3ince^the prxncipal^^^^ . ^ ^^^^ 

a -precursor weapon in a P^««^ ^.-liability in a weapon that 
thai a Cheater --f ^^^^P^.'^^rov:^^^^^^^^ test program which 
had not undergone a collate ° por these reasons, 

includes at-aea f^uS tn ?Sort«^ confidence 

the U.S. STOF initiative constitute^ ^^^i^enhance strategic 
building measure which, if accepx;©a, 
stability. 
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